



DOCUMENT RESUME 

ED 021 742 2 A SE 004 649 

By* Balabaniarw Norman 

OHM’S LAW AND ELECTRICAL SOURCES A PROGRAMMED TEXT. 

Syracuse Uoiv., N.Y. Dept, of Electrical Engir^eering. 

Spons Agency Office of Education (DHEW), Washington DC. Bureau of ResearcK 

Report No- 2 

Bureau No- BR- 5* 0796 

Pub Date 63 

Contract- OEC-4- 10- 102 

Note- 82p 

EDRS Price MF-S0.50 HC-SS36 

Descriptors- ♦COLLEGE SCIENCE. ELECTRICITY. ♦ELECTRONICS ♦ENGINEERING EDUCATION. ♦INSTRUCTIONAL 
MATTOALS PHYSICAL SCIENCES ♦PROGRAMED INSTRUCTION TEXTBOOKS UNDERGRADUATE STUDY 
Identifiers- Syracuse University. United States Office of Education 

This programed textbook was developed under contract with the United States 
Office of Education as Number 2 of a series of materials for use in an electrical 
engineering sequence. It is divided into five parts — (1) Ohm’s Law. (2) resistance. (3) 
conductance. (4) voltage sources, and (5) current sources. (DH) 



o 

ERIC 










cr- 

! ^ 

I 

i 

CQ 



::5- 

a 




o o < 

S _ u 

^ SE ^ 
O ca 
A ^ iAJ 

s; u- 
^ it; o 
51 

w ^ »*j 

" Ll.. « 

“ C> 

Ifc 



S O 

lAj 



cv «-> 

t C 



o 



-p 

EH 

tJ 

0 



LL. U 

O = 



OC O r«ij 

S: s “ 

oe O >. 



o 






“ ^ 

2 ^ w ^<1? 
!S S ubj 
= ^ as 

!= J3 •- 



? o 

v^ iX 



CQ 

W 

Q 



O 

CQ 

i-:i 

§ 



o 



w 

p 



§ 

CQ 




>> 

,Q 



S3 

cO 

•rl 

§ 

,Q 

5 



§ 



■§ 

0) 

I 

ft 

& 

U) 

5 

<D 

S3 

bO 

I§ 

o 

•H 

■P 

O 

(U 

H 

W 



>> 

-P 

•H 



!> 

I 

(U 



cO 



CQ 



0J*g 
O O 
cH 'H 
I -P 
O cS 



w H C 

U I p 

0) -:t nc 



% 



O <D 

to S O 

P ’i~t 
O +J <p 

SJ 53 

ci3 O 
f^ 

-P • 
S3 CQ 

O • 

O P 



to 

VD 

C7\ 




ft 

O 

O 



t 

I 

i 

I 




k ^ 

( H 



f 



cu 










2VZleoQ3 

j^oc>3S 





i 



& 



r-I 



iH 

CVl 









I 

i 







0) 

o 





0 








• 


q 


• 


o 


• 




ti 




CQ 




• 


aJ 


• 




• 




-P 








• 


CO 


• 


bO 


• 




•H 




aJ 


0 


• 


CO 


• 


P 


o 




0 




H 


u 


• 




0 


O 


B 






O 


> 


o 


> 


•V 


fl 




CQ 


qj 


U 


a 








o 


p 


CO 


•P 




-p 


O 


0 


PJ 


xn 


CO 


3 


o 


0 




•H 










0 




3 


u 


f9 


0 


o 


o 


3 


o 


« 


o 


CO 


o 







} 













u 







-p 



o 

-p 



0) 



p< 

o 

o 

H 



w a 

CJ 



'd 



o 

o3 

to 

0 

tiO 

o3 

-P 

H 

O 

> 



<iH «P 
<Pl O 



•H 

I 

CQ 

g 

rH 

I 

CQ 



I 

CQ 

O 



I 

a 

u 

fd 

0) 

a 

o 

u 

•H 

0 

> 

O 

•H 

-P 

a 

0 

CQ 

CQ 

0 

O 

•H 

0 

0 

Xi 

-P 

a 

M 



0 

O 

a 

ci 

H 

03 

rQ 

0 

'd 

§ 

s 



0 

s 

IS 



ta 

0 

X 

o 

,p 

ta 

0 

§ 

tiO 

a 

•H 

"§ 

0 

0 

0 

U 

ft 

0 

>> 

tH 

•H 

U 

0 

U 

o 

& 



•\ 

ta 

0 

3 

0 



0 

p 



o 

0 

H 

0 

d 

O 



• 


p 


0 


d 




0 






o 


Jj 




3 


p 


o 


0 




d 


0 




A 


o 


p 


•H 






d 


P 


d 


O 


0 


0 




P 


0 


0 


tiO 




0 


ft 


P 


d 


rH 



0 



P 

5 

P 

0 

0 

A 

o 

d 

0 

U 

,Q 



O 

> 

0 

5 

()0 

•H 



0 

03 

0 

S 

f>> 

rH 



TJ 

0 

P 

O 

0 




rH 

rH 

O -H 
P > 



P 


0 




0 


o 


0 


0 


6 


0 


d 




d 




0 


Xi 


o 


0 


0 


0 




p 


0 


•H 




P 


p 




d 




P 


d 






03 


P 


03 


0 


0 




P 


P 


o 




0 


^d 


fH 




p 




cd 


•H 


g 


d 




3 


o 


0 




0 


p 


o 


d 


d 


*H 


cd 


o 




03 


o 


0 


> 


0 






o 






p 


0 


P 




U 


0 


0 






o 




o 




0 


' 0 


p 




•H 


p 


o 


Xi 




•H 


> 


o 


cd 


\ p 

1 


-& 


0 

d 


rSJ 


0 


r-j 


1 'd 


0 


o 




o 


0 


1 0 


0 


o 


P 


u 


P 


u 


U 




03 


d 




o 






o 


o 


0 d 


Is 




p 


0 




1 c^ 


Q 








p 


i P 


d 




p 


03 



Si 



>> 

w 

u 



0 



u 

0 

p 

*8 

p 

0 

p 

o 

p 

0 

o 



o 

to 

0 

0 

cd 

p 



0 

0 

p 

0 

5) 

■s 

0 

0 

1 

o 

0 

tS) 

0 

0 

0 

0 



p 

0 

•H 



0 

rQ 



« 



O 

•H 

P 

O 

0 

0 

P 

0 

03 

rH 

0 

xi 

p 

d 

•H 

'd 

0 

0 

0 

d 

o 

0 



0 

O 

a 

0 

u 

0 

u 

8 

0 

u 

u 

d 

o 

0 

xi 

p 



0 

xi 

p 

o 



-a 

d 

o 

p 



H H 

g § 



0 

P 



0 

P 



0 
0 
•H 
P 

0 0 



0 0 
M A 
P 



P 



ft 
O 

^ - 
ft S 
o 



•H 

0 

A 

P 



0 

•H 



0 

to 

03 

P 

rH 

O 

> 

0 

>> 

rH 

U 

a 

CQ 



0 

p 

§ 



d 

0 

p 

d 

o 

o 

rH 

0 

•H 



0 
O 

a 

0 

0 

0 



P 



0 

U 



1 

v« 






ERIC 

L, 



Fig. 





hi 




of* different devices 



I 

I 



II 



Jh 

0 



CJ 

03 

•V 

0 

a 

o 

xi 

o 

o3 

0 

Jh 

«S 



CJ 

O 



0 

Jh 

0 

0 

"S 

0 

§ 

0 

a 

0 

s 

•d 

0 

s 

o 

0 

0 

xi 

-p 

H 



0 

tiO 

0 

•d 

0 

-p 

o* 

'A 

0 

tiO 



IQ 


O 




0 




0 


0 


0 




P 


o3 


ci 

t — 1 



0 

■p 

0 

s 

0 

d 

0 

0} 

0 



0 


0 


5i 


A 


Jh 


•g 


d 


d 

o 


0 

P 


0 


0 


H 


bO 




P 




p 


0 


0 




0 


rH 


p 

ta 




0 


d 


- — ^ 


•H 


q5 



,(M 

0 

y^ 

a 

•H 

P«4 



q5 


• 


Q 


P 


P 


tP 


rH 


rH 


0 


O 




0 


> 


0 




0 




0 


u 


o3 








P 


rH 


0 




rH 


0 




•H 


> 


O 


> 


§ 


0 


0 


5 




0 




o3 


> 


0 


g 


u 


rH 




p 


,Q 


0 


o 


•H 


•H 




0 




p 


0 




p 


O 


Pi 


0 


Pi 


o3 


u 




& 


0 


1 








o3 






tj 








O 





cd 

o 

-p 

TCJ 

0 

0 

0 

rO 

H 

rH 

•H 

to 

•H 

o 

d 

o 

•rl 

p 

0 

'S 

•H 

0 

O 

o 



00 

0 

> 

o 

o 

p 



Tj* CVJ 
cS 



0 

§ 

•I 



O 

•d 

0 

rH 

rH 

03 

o 

0 

o 

♦H 

:> 

o3 

o 



0 

rH 



0 

•H 

O 

0 

,i3 

ft 

g 

rH 

Jh 

o 

0 

p 

o 

0 

•O 

P 

o 

O 

•H 

H 

s 

>> 

rH 

•s 

p 

§ 



'd 
“ d 
tiO d 

•H 

pti 



0 

> 



O 

0 

•H 

<P 

o 



0 

•H 



0 
W 
0 cd 



o 

•H 

p 

0 

•H 

Jh 

0 

P 

O 

0 

Jh 

o 



p 

I — ! 

O 

> 

0 



0 
> 
•H 

p 
•H 
0 0 



x: 

p 

0 

p 

s 



0 

0 CVi 



o 

Pi 

o' 

•H 

'S 

0 

p 

§ 

o 



o 

•H 

> 

Jh 

0 

P 

P 

o 



0 

• p 

W) P 



•H 

a 

•rl 

P 

I 

P 



P 

0 



0 

tiO 

o3 

P 

rH 

o 

i> 

0 

P 

P 

0 

•H 



o3 



0 0 
S £ 



CV] 



p 0 
O M 
•H *H 
P H 



cd 



0 



•H 

•H 

0 

P 

O 

0 



O 

O 

0 

03 

0 

ft 

0 



0 

P 

•H 

0 

,d 

o 

•H 

•I 

5! 

§ 



0 

P 

>> 

iH 



«P 

0 

Jh 

0 

O 

0 

P 

s 



0 


•H 


•rl 


0 


P 






0 


0 


P 


u 


P 


u 




p 

o 


-a 



a) 

d 

p 

I — I 

o3 



0 

•H 

I 



d 

I 

rH 

0 

fd 

d 

0 

p 

•H 



a 

d 



•rM 

0 

cS 

0 

ft 

0 



P 

0 

•H 





0 


0 




0 


d 


o 


p 






o 


p 


o3 


d 




0 


0 


Jh 


tjD 


Jh 


o3 


d 


P 


o 


rH 




0 


0 


> 


d 


0 


0 


53 


•H 


0 


0 


P 


Jh 




0 


0 


d 


U 


p 


0 




P 




P 


5^ 




0 


•V 


P 




0 


0 


s 


p 


p 


0 


f— I 




t 

(• 










Cs 

> 




Q) 

•H 

•P 

•H 

CQ 

o 

ft 



0) 

5 

I 

0 ) 

a 



rH 

> 

I 



- 4 * 



• o 



u 

0 

ta 



I 



t 





L 






er|c 

L±" 



lOi 



0 



05 



cO 



I 

•H 



a o 



5-< 

Pi 

Pi 

o3 



p 


0 


o 


•H 




0 


•N 


> 


-P 


P 


05 


d 




0 


P> 


0 


0 




•H 


-p 


•N 


•N 




■p 




p 




0 


CU 


p 




p 


• 


d 


tiO 


o 


•H 




pti 


o 


p 


•\ 


0 


0 


tQ 


> 

h 


•d 


p 

o 


o 


0 


P 




05 


p> 


0 


<p 


0 


o 


d 




H 


o 


05 


♦H 


> 


p> 




0 


0 


♦H 


> 


p 


•H 


0 


•p 


•p 




o 


bO 



05 

I 

o 



0 



0 

s 

c 



fd 

P 

05 






§ 



•d 

H 

d 

§ 



0 

05 



d 

S> 



§ 

•H 



'd 

p 

05 



0 

.Q 



fH 

o 



•d 

H 

d 

o 

o 



•d 

05 

0 

+3 

0 

P 

•H 



§ 

•H 

H 



•d 

P 

05 



X 



0 

P 

0 



ta 

0 

+3 



0 

P 

•H 

H 






I 

•H 

03 



5^ 

O 

O 

O 



t 

•H 

05 

P 

+3 

0 



0 

-P 



O 



P 

o 

♦H 

4^ 



o< 

0 



0 

5 



0 

-P 



-P 

I 



0 


fi 


<P 


0 


> 

•H 


0 


•H 


-0 

b. 


p> 


0 




S) 

05 


♦H 




P 


0 


>s 




O 


H 




P> 


9i 

O 


0 

P> 




■§ 

-8 



f 



* > 



- > -- — ■. > ._■> — — ...^ 



\ 

I 



I 

i 




§ 

•H 

rH 

-P 

O 

0) 

5 

cn 

0) 

5 

o 

-p 



i 



& 

0 



•P 

CQ 

fl 

O 

o 

cS 

CQ 

•H 

0 ) 

SS 

■§ 



u 

>> 



ta 

•H 



s 







MD 



tn 

S: 



r ‘ 






< 




©xpression is callsd a Xiaear equation . 



I 

to 

« 

Q) 

Q) 

Q) 

I 

0 

I* 

0 




0 

A 

-P 

% 

>» 

Q 



s 

s 

o 

& 



bO 

a 

•H 

CQ 

CO 

:3 

o 



O 

■P 



bO 

•H 

-P 

o5 

H 

0) 

O 

•H 

g. 

(!) 

(D 

w 

S 

§> 



0 

g 

o 



to 

o 



§ 

0) 

rt 

H 



0 0 
U) CO 



d 

0 

p 

p 

•H 



0 

P 

d 

cO 

o 



h 

11 

Ci 



0 



v» 




o 

ERIC 



L 



CO 



H 

o 



to 



Xi 

o 

•H 

'g 



C5 

O 



a>. 






s 



u 


■p 


o 


(D 


ri 






o5 






■p 


p? 




ta 

a 




o 


0 


(A 


o 


r. 

d 


'd 






0 




0 


CQ 


■p 


•• 


d 




P 




u 


0 


0 


o 


H 


> 






c5 


SI 


P 








to 






a 






X 


o 


d 


o 




p 




to 


>1 


ta 


•rl 



I 

-p 

CQ 

a 

o 

o 



cd 



CQ 






0 

s 

I 



•H 



u 

0 

I* 

to 



t 



o\ 



a 

•H 

tiO 

•H 

u 

o 

0 

o 

+3 

U) 

fj 

•H 

ta 

CQ 



0 

•H 

1—1 

I. 

•H 

a 

a 



a 
o 

♦H 

■P 
CO (d 
:3 



a 

CO 

"S 

0 

0 

0 

^4 

P< 

0 

u 

•H 

pc; 



o» 

0 






rt 




o 




•H 






ci 




nd 


& 


0 


0 


H 




H 


<1> 


Cfi 



O 

CQ 

♦H 

4 ^ 

•H 



I 






o 

ERLC 

L 



\ 

5 



5 

) 



ar 

1 












■ t 

1 

i‘ 



u 

a 

Q) 



3 



Q) 

g 

■§ 



I 



I 



c 



j , 




i 



o 

ERIC 



rH 

rH 



a 



H 

d 

o 



0 




1 


> 


o 


o 


-p 








bD 


>> 


>> 


o 5 




0 

d 


-p 

rH 


o 


0 


o 






> 


to 




t 5 




oS 


a 


d 




0 




-P 


0 


O 


X 


r-| 




0 


2 « 


CQ 


•H 


a 


DO 




0 




'd 




•rl 


d 


o 


> 


d 


0 


c 8 






43 


> 


0 






•H 


0 



-p 

I 

0 

1 



05 



0 

§ 

•H 



•V 

0 

cQ 



O 

-P 



fH 

d 

“S 

0 



0 

“S 

I— I 

5 

(Q 

O 



0 




•H 


S 


u 




0 


o 


> 


o 






p 




u 






-P 


p 


'ij 


o 


•V 




0 


(d 






0 




,Q 




0 


•V 


X 






o* 




0 






p 4 


0 


0 


d 


o 




•rl 






•H 


p 




43 


5 ^ 


0 


C 30 






ra 

r* 


0 


> 








O 


0 


•H 


•H 




•H 


P 






txf< 






P 


0 


0 


0 




d 




Xi 


u 


d 




rH 


0 


P 


p 






0 


43 






S? 






P 


P 


0 


> 








0 


u 


Pi 






P 


.2 


0 




d 

0 


S 


p 


si 

p 


*rl 

.d 




a 




43 




0 




tI 




ra 


.S> 


p 




iH 


• 


P 




o 






-P 






•H 




0 








P 




Si 


0 


p 


• 


d 




-p 


u 


;3 


Pi 


iH 






u 


,Q 


P 


0 




-p 


3 




43 


U 


• 


d 


a 


p 


in 




P 






o 


3 


•rl 


O 






a 


O 


1 


•H 




o 


3 


P 


> 


P 






0 


P 




d 


0 


0 


O 


0 


0 


2 i 


,Q 






H 


0 


o* 




d 


0 


0 


Q 


0 


0 


0 


> 


U 


#P 




a 








> 




0 




' »v 


P 




d 




0 


0 


3 


0 


0 


p 


H 


0 


O 




•H 


'd 


U 


P 


> 




a 


3 


u 


> 


yd 




•H 


0 


3 




C 5 






43 


o 


•d 




















1 



m 



•H 

n 

> 



(M 

H 



% 

to 

s 




{ 

} 

i 



t 




k 



I . 



rOi 

r— i 



I 



« 




t 



t 



1 



I 

u 






C 5 

•H 

I 

U 

O 



0) 

I 

o 

Tii 

0) 

15 

$ 

v> 

o 

P 4 

0) 

o 

•H 

> 



rH 

c 3 
a 

•H 

Jh 
-p 
a 

0 -p 



•H 



ft 

•H 

to 

d 

o 

•H 

-P 

03 

rH 

0 

U 



0 0 
^ u 



rH 
o5 O 



rH 



O 

•H 

-P 

0 

$ 

o 

g 



Jh 

0 

ra 



I 

0 

tiO 

0 

-P 

rH 

O 

> 

0 

-P 



n:} 

a 

■ «\ 
■w 
0 
•H 
-P 
Jh 
0 
ft 
O 

ft 

.2 

$ 



O 

•s 

Jh 

bO 0 



.2 

0 

I 

0 

tJ 

d 

rH 

o 

d 

•H 



ft 

•H 

xi 

0 

d 

o 

•H 

-p 

0 

tH 

0 

Jh , 

Jh 

0 

0 

•H 

tH 



g 



O cO 



0 

§ 

xi 

o 

p 

n :3 

0 



0 

0 

03 

0 

•H 



d 

o 

•H 

15 

•H 

§ 

> 

0 



0 

0 

s 

ta 

•H 

« 



0 

-P 

o 3 

•H 

ft 

O 



p 0 

o >> 



p 

a 

0 

tp 

0 

0 

"S 

o 

,Q 



0 

cS 



o 

•ri 

-p 

•H 

a 

P 

Q 



0 'ti 



bD 

CJ 



Jh 



•H 




o 


♦H 


0 


P 


u 


•H 




>> 


•H 

d 


o 

p 


-p 

a 


$ 


0 


•H 


0 




d 


tiO 




•H 


a* 


03 


d 


0 


0 


0 




c 3 


n :3 


0 






rd 




U 


0 


P 


0 


u 




4:5 


3 




3 


< 


EH 


P 


P 


0 






0 


d 








d 


03 




• 


• 


•H 




0 




(M 




M 


u 






P 


0 








Q 


d 


0 






d 


P 


0 






Q 




pq 






P 


0 







1 



ir\ 



n} 






03 






n} 


0 

ft 




+3 


o 




•H 

0 


H 

CO 




> 


0 


0 








W) 


-p 


-P 


0 


CO 


nrf 




•H 


0 






d 


• 


o 


cd 




•H 


o 


o 






-p 


> 


CO 


CO 




•H 



>s 

•p 

•H 

4 ^. 



•V 

0 

•H 

rH 



•V 

CO 

I 



0 

0 

•H 

1 

0 ) 



ClJ 

tiD 

•H 

(S) 

•H 

h 

0 

-P 

0 
03 

1 

o 

0 

3 

'3 



n} 





ci5 


'S) 




o 

•H 


'd 




& 


•H 


o 




0 


0 




cS 




0 


r4 




0 




0 


§ 


iH 


t> 




•p 


o 


P 


.03 






0 




a 


o 


g 




0 


o3 

-p 


0 


0 


0 


• 




(0 




o 




0 


■P 


•H 


P 


•H 


p 


C5 




0 




> 


0 


•H 


‘P 


0 


0 


iSi 




rH 


o 




•H 





I 



k. 



i'. 



r 



*• 




(U 



o 






u 


n} 


o 


4^ 


■p 


CO 


. W 


•H 


•H 


CO 


W 


0) 


0) 


u 


u 



i;‘ VO 




Answer 






-P 



tt> 



•H 




,a 


0 


r-i 


0 








cd 






0 


•H 


0 








u 






> 


> 


o 








•p 




r-l 


•r4 




p 








ta 




r-! 


4^ 


0 


0 




tii 








rf 


cfi 


u 


54 




cfl 




(D 




s 


P 


0 


0 






Xi 




u 




4:} 










•P 




Q 


0 


4^ 


0 






0-^ 


<Wi 




a 


4^ 




54 




« 


0 






iH 


•s 






0 




o 




r-l 


cd 


0 


4^ 




•rl 


0 










O 


p 




P 


0 


0 




•f-l 


o 


P 


0 








Pi. 








0 


54 






0 


o 






4^. 


u 






•r4 


rP 


r-1 




0 




0 


3 




p 


4^ 


CO 






0 




a 




g 








.0 


u 


0 






0 


0 


0 




rCj 


a 


54 




0 


54 


' 




P> 




P 






0 


-P 






0 


4^ 


o3 




p 






•V 




P 




fj 


0 






0 


0 


0 


0 




0 


54 


c-| 


• 


0 


XI 


54 


to 






•H 




>> 


O 


x> 


U 


cS 




=..0 




• 


■•p 


u 




P 


•P 


. 


■•'N 


ft 


bO 


•H 


B 


0 


O 


H 




tN 




•H 


■p 


o 


O' 




0 






P 




fj 


to 


p 


0 


> 




0 




0 




•H 


rP 








•r4 




2. 




CQ 


4^ 


0 








•H 


C3t* 


fCk 






X 




r-4 


s 










u 


P> 




4^ 




CQ 


0 




• 


0 




* 


O'. 




cd 


> 


0 


-p 




54 


. ; 


P 


• 




•H 


•1*4 


•r4 




0 




•H 


> 


•P 


r-l 




0 


44 


, • 


-P 


0 


0 


•H 


Pi 


0 


> 






0 


p 


-p 


0 


Pi 


0 


-p 


0 


• 




to 


o . 


O 


P 


o 




P 




0 


Pi 


0 


u 


0 


0 




r— 1 




cS 




a 


p 


•p4 


r4 


0 


r4 






oS 


cd 


p 


-0 


> 


•r4 


o 


0 


•H 








rQ 


-P 


> 


o 


•H 


P 


0 


0 


a 










O 


to 


O 


•r4 




>> 


0 


CQ 


0 




cS 


P 


rQ 


0 


r4 


0 


-p 


O 


•r4 


X> 


0 


s 


u 


P 


0 

54 


a 


P 


O 


H 


54 


0 


w 


0 


0 


cd 


c3 


O 


0 


a 


ci 




So 


§ 


•p 

0 


> 


«I4 

0 


0 




0 

U 


« 




•H 


p 


cd 




r4 




0 




-P 

CQ 


0 

0 


•rl 




0 


rQ 

•H 


0 

xi 


0 


(S 




u 


0 


P 


to 


0 


p 


54 


r4 


•H 




•H 


P 


<d 


0 




0 




0 


0 






4^ 


0 


rt 




g 


rCj 




4^ 


H 


P. 


•r4 


43 


0 




-P 


O 


•r4 


0 






P 


-P 






•§) 


> 


u 






4^ 




•V 

0 


0 

*r4 


0 


3 

0 


g 

' 0. 


3 

0 


U 


-P 


> 


0 


p* 


rP 




X 




^ 0 


•H 


•H 


.0 


o 


4^ 




0 






13: 


4^ 


u 








0 


tw 




•H 


c3 




0 


0 


0 


,4 


• » 


0 


-p 


P 




0 


0 


0 


0 


O 






•r4 


fH 


cP 


0 


O 


Pi 


« 


-p 


0 


ci 


•V 


4^ 


• a 




0 


pj 


0 


•P 


54 




to 


•r^ 


0 




0 


Q 


0 


0 




a 


CQ 


yi 




Pi 


rP 


4^ 


rP 


0 


•rl 




0 






O 




4^ 




-P 






B 




P 


0 




0 








o 


U 


to 




-P 




.•H 




CCS 


p 


0 


0 




0 




H 




Vl 


rQ 


•p 




54 



• — vw 

^ . 









o 



H» + 




• — VW 

+ ^ 



cS 









o 

ERIC 



I 

] 








r 




Q) 


1 


xn 


CQ 


<D 

Xi 

•p 


0) 

5 


0) 

s 


0) 

u 

aJ 


rd ' 


o 


nd 

§ 


'd 


c6 





00 



• • 




\ 




f 



ON 

rH 





(D 








. 










Xi 


0 


<I> . 












0 


-P 


cCj. 


P> 
















p> 


0 


bO 










•p 


-P 


s 


* 










qS 


Vh 














o 


o 


•r-i 










•H 






p> 


P> 












+ 


ft 














rt 




•H 


0 


j — i 














-P 


> 


0 






. . 




O 


0 




•H 


34 










;cj 


o 


0 


P> 












CQ 


d 


Xi 


o3 


0 












0 


P> 


r4 


sd 










CQ 


u 




0 


o 










a 


0 


-P 


54 


•r4 




i 






T 


Vi 

0 


o3 


CO 


0 

0 




cu 


K^ 

CVJ 


0 


54 


0 


0 


0 










u 




o 


o 






• 


• 


o 


o 


0 










ft 


ft 


ft 




w 


0 


0 


X 










0 


a 


34 


?-l 


0 




o ‘ 


o 


o 




-p 


0 


0 






p 


p 


p 


0 


H 


Vh 


V4 












XI 


o 


0 


0 


0 




9. 


9. 




-p 


. > 


14 


J4. 


ft 




W) 


W) 


tiO 








o 




■*< — ^ 


V — 0>* 








0 














0 


0 


tiO 


O 


ft 




9 


9 


o 


u 


0} 


.03 


bO 












0 


-P 


0 


o« 


9 


« 


o 




fd 


r4 


3d 




0 








0 


0 


O 


•t4 


-p 


34 


• 


• 


• 


o 


rO 


J> 


d 




cO 










•H 




o5 






• 






0 




•d 


m 


0 


0 




P 


p 


u 


o 


S 


> 


0 


O 


V ^ 




0 


tn 




34 


0 










0 


(d 


0) 




03 


• 


54 


54 


0 






q 


o 




p 


P 


u 


«• 

•» 


•P 






• 




V4 




0 




- 


•H 


9 










X^ 




bO 


I 


> 


• 


•H 


•H 


o 




o 


CJ 


> 


P. 






« 


ri 




•H 


d 




• 


II 


0 


0 






0 




II 


0 


o 


03 


0 




0 


• 




o 






rO 










> 


•H 


>> 






Xi 


9 


> 




o 


0 

xi 


0 


5i 


0 


p 










o 


G 


03 




Xi 






o 


P 




0 


0 


34 


p 




a 




0 




S 


P 


o 


o3 


^ 


-p 




u 






p 


> — ^ 




o 


9 


0 




0 










a 


x> 


v^ 


*> 

mm 




P 


54 


“ 54 


' rO 


•H 




0 


9 


p 


d 


p 


p 


V4 


-P 


0 


34 


0 


d 


0 


•H 


V4 






1 — ! 




o 


54 






•H 






4^ 


d 


d 


U 


•H 


•H 


P? 




0 


a 


0 


CO 


B 


Ph 


« 


I 




xi 


0 


u 




o 


II 


!» 




o 


x> 


34 


0 


n 


d 


II 


> 




34 


CH 


0 








-P 


-p 




0 


d 


-d 


> 


> 


> 




03 


O 




o 


o3 








0 

xi 






•H 










g 


>1 


+:> 


P 


0 








pi 


c3 


O 


d 


O 


tjD 


< 


ft 


O 




u 




0 


0 


03 










9) 


H 






P 










a 


•H 




Q 


H 












a 

-p 


o 


O 

o 


O 

> 












er|c 



X 



AAAr 



+ > 



AAAr 



+ l> 



•P 

o 



^8 



(U 


03 


•V 




(U 


• 






(U 


rP 




X 






u 


CQ 


, rH 


•V 


-p 


qD 




o 


05 


(D 


OJ 




•H 




o 


O 




•r4 


(U 


CO 




« 






1 


P 






•l-l 


O 




• 




CO 






> 




n 


p 


3 




CO 


-P 


P 




•• 






p 




•H 


,Q 


s:J 


•H 






(U 




•H 


c(S 


s 




CO 




P 




o 






•r^ 


p 




tiO 




cd 


• 










S 






E^ 




CO 


•H 


5J 




•H 




•H 


0) 


CO 


P 


u 


Si 






Q 




P 


u 


tiO 


• 


CO 








cS 


cC 


XI 


P 






Ch 


O 




-P 


SlJ 


•V 


<D 


O 






o 


(U 


C3 


P 




P 




,a 




•H 


P 


P 


CO 


p 






1 




P 


3 






3 




•N 


O 


S 


■d 


p 


o 


li 


X X 




d 








•H 






d 




Q> 


X a: 


•V 


0) 




•H 




•H 




o 


P 


ON 




P 




H 


CQ 


p 


H 












o 




U 


1 — 1 


0) 


> 


. 




0) 




(D 


p 




• 


0) 


bD 


> 


P 


p 


^ — > 


o5 


p 


d 




cd 




X 


•H 


p 


ft 




1 — ! 


•V 




ctj 






•H 




p 




1 




o 


.03 


Q> 


•I”! 


c* 




o 


p 


:v% 






CO 


n 










nd 


o5 






,1^ 


d 


q-i 


j:3 


o 


> 


a 


o 


p 


•H 


cd 






o 


d 


fH 








p 




X 




•V 


cd 


o 


0) 


• r\ 








•t-i 


tH 


W) 


0) 


d 




o 








s 


;-i 




o 


CO 


•Pi 


Q> 


a 


d 




i-:i 


cd 


•PI 




to 


EH 



O 

ERIC 



I 



I 



y 



I 






c. 

[ 

k- 

i 

r, 

f 



( 




0 








0 






H 








o 






P 














•H 








o3 


0 




CO 








P 


p 




CO 


0 






o 






o 


p 


|5 




5 


0 




ft 


p 






d 


o 




Q 








d 




CO 


5U 


0 




o 


cd 




•H 


0 


g 




o 


p 








m 






0 




-P 


P 


M 




P 


•H 




M 


0 






o 


0 






3 


0} 




•H 


0 






•f*3 










o 




« 


• 


• ^ 






•H 


0 


t> 










•H 




C5 


a 


O 








o 




P 


P 




O 


P 




11 






• 




O 






-p 






CO 


•rl 


cd 


P 


•H 






g 




o 




0 


a 




M 




0 


3 


p 




(1) 




u 










-P 


> 


ft 


cd 


0 


-p 




Hlfc; 


•H 

O 


tHip:; S 


t-i 

c 




•H 




0 


li 




ps 




'd 


■ H 


u 


• 


0 




O 


0 


•H 


0 


0 






CO 








O 


-P 




CO 


0 


p 


•o 


a 






0 


P 




o 


a 






Jh 


•H 


0 




p 




ft 




> 


H 


0 


u 




X 




jH 


O 


p 


0 




0 




tiO 


P 


0 










g 


0 


Ji4 




CO 




o 




5^ 


o 




•H 


0} 


-p 


0 


Vi 


0 












X3 


o5 


> 


d 


-p 


0 


O 






O 




P 


. QD 


0 




•rl 


0 


P 




0 


•H 


> 


0 


•H 




•H 


C!> 


cS 


0 




P 




Ip 


H 


0 


0 


•H 




1 — 1 






Jh 








0 


P 


0 


Pk 


fj 


0 




ft 


O 


•* 


X 


O 






0 




g 


0 


o 


•H 






P 








bD 






•H 


O 


0 


0 


d 




P 






•H 


p 






d 




P 






0 


'd 




0 


P 


p 


0 


P 


0 


0 


P 




H 


P 


a 


p 


P 


P 




0 




•H 


p 


•H 






O 


0 


05 






0 


0 




P 


P 


•V 




> 




cd 




P 


0 






0 


p 


0 


P 


•H 


0 


•H 


P 


o 


O 




> 






3 


d 


0 


P 


o3 


O 


0 


d 


a 


P 


c6 




P 


•• 


rt 


p 




P 






g 


o 


o 


P 


0 


•\ 


f9 


o 


5 


0 




> 


0 


o 




d 


u 






0 


p 




a 


d 




0 






o 


0 


0 


c 


3 


o 


H 


o 


0 






o 








0 


d 




o 


g 


H 




r-4 


0 








H 




c5 




p 


cd 




0 


0 




o 




O 




•H 


S 



i 






i 

I 




A 



\ 

1 



I 

i 

( 

I 

f 







cu. 

(D* 

l30 


cd 




cd 


O 




ft 


O 




o 


P» 




-p 


•H 

O 


o 


q. 


0) 




bO 



. 



9 : 



cvi 

cu 



• c 




o 

ERLC 



4 



rov 

OJ 



L 



o 

ERIC 



CQ 












0) 






4^ 


'd 




0) 






0 






M 




O 


U 




> 


m 




-P 


T 

0 




0 






d 




-P 


rH 


-4* 




ft 


CVI 






o 


0 


0 






ft 


CO 


•P 




a 




o 


o 


> 


•p 


•H 


o 




+5 






O 




a 


0 


rH 






r-I 






d 




o 


O 


• 


o 


0 


•H 








0 








-p 


d 


cd 




c6 




-p 




> 



<6 



a 

•H 

cd 

to 

<6 



o 

o 



u 

.1 

o 

<6 

fit 



S 

0) 

fil 

■p 



0) 

I 



7i 





«k 


tJ 


O 




0 




0 


0 


O 






0 


0 


:s 






0 


0 


q-l 


+> 


0 


CJ 




0 






0 


0 


rd 


§ 


-P 


0 


O 


cd 


P> 


0 






tJ 




0 


0 


-p 




0 


-P 


H 




0 


0 




u 




0 


0 




U 


> 


a 


rH 


0 




1 — ! 



bO 

•H 

Pn 



rt 

•H 



5^ 

<D 

-P 





>> 

<U 

-P 

-P 

<A 

fii 



3 



CQ 



-P 

O 

<D 

U 

U 

O 

O 

CO 



<D 

H 

H 

(S 

O 

CO 

•rl 



CO 

( 1 ) 

o 

CJ 

o 

0 

0 

CJ 

o 



a 

g 

ft 

'S 

•H 

rx 

I 



o 









•H 


0 


0 


p 


-P 


0 




«• 




0) 


M 


0 


P 


S 


P 






O 


•H 


r* 




p 




d 




o 


•V 




• 


0 


•V 




s 


CO 


0 


u 


0 


0) 




p 




0 




> 


o 


d 


H 






a 




0 


0 


0 


? 


xi 


0 




O 










u 






P 


o 


u 


d 


0 


0 


> 


-p 


o 


o 


*ri 




P 




0 




c5 


p 




u 


o 


0 


P 




Q-f 


<D 




rd 


H 


,d 


o 






P 


O 








o 



0 






1 


o 


d 


o 






P 


p 


> 




•rl 


d 




0 




H 


r 


u 




o 




p 


'd 


< 


• 


0 


^•*v 


X? 




d 


0 






p 






rW 


0 


p 






p 




d 


OI 


s 




« 


► 


•H 


- 






0 


o 


U) 


0 


d 




0 


u 


X 




1 




•H 




ta 


3 


0 


•rl 


d 




• 


0 


0 






1 


•rl 


0 




ft 


0 


d 


0 




C0 


•rl 




0 


2i 


0 


CJ 




K 


o 


s 




a 


1 


Q> 


0 




p 




> 


•H 


i 


ra 


0 


8 




% 


0 


QO 

fl. 


B 


O 

d 


> 




a 


H 


0 




o 


0 






6 


0} 








u 


•V 






•H 


r-| 




<u 


0 


• 




o 




a 


Xi 




0 


• 




0 


o 






0 


• 




> 


P 


•H 




CI 


u 


•H 


fd 




d 






03 






o 


§ 


d 


P 




o 


0 






rd 




O 






0 


Cj 


0 


O 


bO 


0 




fd 


o 


w 


rd 




d 


H 




CI 


o 


•H 


P 


d 


•H 


0 




a 


p 


0 




Q 


p 








o 




Td 


6 


o 


d 




-p 




0 


0 


•H 




•H 




CI 


o 


> 


rH 


CQ 










p 


•H 


fH 




d 


0 




«d 




P 


0 


0 


o 






CI 


p 


•H 


o 


W 


•o 


0 




0) 


d 


0 





-4*. 

CJ 



+> 


> 






H 


ft 


0 


o 






o 


d 






*ri 


ft 




d 


0 


•H 


O 


•d 


a 




Eh 


o 


o 




•H 


d 


0 


0 




p 






0 


p 


> 






0 


h 


0 


0 




d 


P 




0 


0 


d 


P 


0 


o 


p 




0 


P 






h 


o 


•H 




u 






0 


09 








ft 


c3 


P 


P 




p 






X 




P 


P 


P 


0 


cj 


^ P 


0 




0 






o 


0 


P ^ 




& 






•d 


g 


p 




0 


3 


0 


o 


d 




P 


•rl. * 

xJ ■ ^ 


1 




P 


0 


0} 


>> 

rH 


•H 


« • 




0 


*d 


d 


> 


rH 


s 






•• 


H 


o 




0} 




It tl 




s 


3 




u 


3 


> 






rd 


0 


0 


o 


0 


c5 


A 

A 




o 


o 


•rl 




3 


*H 



CO 



0 

o 

d 

05 

p 

CQ 

CO 

0 

<H 

o 

p 

•H 

d 



er|c 



ITN 

CU 



<D 

U 

U 

P 

O 



0 ) 

g 



V> 

-P 

fH 

O 

> 



O 

s 

0 

> 



0 ) 

to 

(d 

-P 



o 

> 

a 



to 



(D 

o 



o 

to 



o 

p 

to 

•H 

to 

o 

o 

p 

o 

ptl 



CQ 

0 ) 



•H 



H 



•H 



S 



CVJ 

B 



•H 

CQ 

•H 




09 



0 

t-1 

ca 



0 ) 

o 

03 

+3 



to 

to 

0 

f -1 

'd 

a 

ca 



li 

o 



li 



0 

o 

d 

cd 

-p 

o 



«§ 



o 

o 

0 



xi 



0 

o 



CJ 

(d 

+> 



o 

<§ 



o 

o 



cd 



0 

o 



CJ 

cd 

p 



to 

•H 

(0 

0 






j 



I 



t 



S 









O 

ERIC 



t 



CQ 

Q 



O 

U 

a 

t 



u 

o 

CO 

o 



•H 

H 

H 



CVJ 

O 



U 

o 



CO 



o 

rH 

♦H 

^5 

9 . 

u 

o 

CO 



iPi 

I 

3 



o 

o 

o 

•V 



II II 
C5 ftj 



VO 

(M 



5h 

tn 



O 

ERIC 



(M 



•H 




> 

+ 



CQ 

•H 

§ 



-p 

o 

o 

rH 

a 

♦H 

CQ 



Cfl UA 



♦H 

0) 

s. 



(U 


to 

•H 


-p 


> 


a 


•ri 

(U 


•H 


bO -P 




0} a 

-p 0 


(D 


H M 
O U 


O 


> 3 




o 


(d 


0 


-p 


Xt 0 


CQ 


•P ^3 


•H 


-P 


CQ 




0) 


C3 to 




3 ti 


0) 


W -P 




§ cd 


-P 


,3 ^ 






H 






100 k 
volts 



CQ 

& 



O 

a 

♦H 

s 



er|c 



1 



t 



i 



I 



f 



(0 

(D 

<D 



O 

U 

o 

-p 

o 

3 

a 

tn 



9. 

II 

>IP5 

II 

•H 



00 

(M 



U 

§ 

tn 




ON 

CM 




0 


0 


3 


fH 




• 






0 


0 


0) 


1 — ] 


-p 


p 






fCj 


cO 




a 




0) 


•p 


0 


tJ 




CJ 






•H 


0 


> 


c6 


a 




CO 


H 






ta 


0) 




H 


p 


0> 


u 


}> 






3 


U) 






PI 


0 


fi 


cO 


•d 


d 








+> 


0) 




0 


0 




H 


-p 


td 


> 


> 


• 


0 




> 


•H 


A 




> 






P 




0 






-P 


0 




p 


(U 


r-| 


d 


0 


& 


CQ 


CQ 










♦H 


Q 


cO 








CO 






•\ 


0 




0 




u 


0 






u 




0) 


CQ 










> 


r— 1 


cP 




CO 


0 


0 


cC 


p 



cS 



O 

O 

♦H 

> 

nd 

rH 

cd 

O 

•H 

U 

•P 



a 

•H 

I 




to 

rt 

d 

0 

g 



0 

W) 

u 

d 

o 

bO 

a 

•H 

0 




ro 




to 

•H 



>> 

u 

0 

-p 

-p 

o 3 

rQ 



o 

-p 

CQ 

•H 

CO 

0 

U 

iH 

c 6 

o 

•H 

>3 

Xi 

pi 



P 

0 

> 

0 



o 

-p 

0 

•H 

0 

0 

P 

d 

•H 



u 

d 

0 

a 

•H 

H 



O 

K^ 




This concludes the introductory discussion 
of Ohm's law. 






rH 

rc\ 



0 ) 

P 

tJ 
r — I 

§ 

s 



la 

<u 

o 

"H 

> 





O 

•H 




o 


u 


4^ 




•H 


Q) 


0 




o:t 


a 


0 






Q) 






(D 

> 


rH 


o 




d 


qS 


-p 




O 


O 

•H 


o 




O 




PM 


# 




s 


0) 


fe 


Iti 


o 




u 


0> 


0) 


P» 




a 


•«s 




0) 


CQ 

■P 






0 

CO 


u 


u 


-p 


0 


Q) 


o 


cd 






o 

o 


s> 


(i> 


•H 


,£3 


0 


CO 


■P 


H 






Pi 




rH 


g 


o 


rH 

S? 


o 


p 


> 


Q 




> 


H 


0 


O 


0 


p 


a 


A 


d 


,9 


•P 


d 






> 


o 


0 




p 





Q) to tjp 



!» 

>* 



P> 

a 


o 




0) 


S. 

o 


• 




rH 


1 


H 

H 


03 


ci 


0 


05 


o 

•H 


S 





'it 



O 

ERLC 



the voltage axis . Let the magnitude of 
an expression relating v and i from, the 






rH 

oS 


^5 


a 


U 




p 


0 


> 


•p 


P 


X 




0 


d 



tjD 

•H 



oS 



OJ 




d) 

( (/) 
d 
< 



o 

ERIC 



rA 



Ch 

O 

o 




> 


<D 

CO 

O 


1 


tS) 




cd 


H 


-p 


cfl 

4^ 


CQ 

•H 




O 


o 


H 

n 




•V 


o3 


> 




O 

ERIC 



iH 

cd 

d U 

^ 9 . 

a> > 

-p -p 

X 5 > 

(0 a 








• M 


& 


c3 

rH 




B 


> 


<D 




<U 


CO 


p 




a 


JH 


-P 



w 

o 

CO 

•H 



o 

ERIC 



I 

i 

I 

< 






I 



ir\ 

ro 



U 

0 ) 





tH 

O 


P 

-P 

o 

H 




-P 


H 

0 


«H 


0 


bO 


o 


H 


CJ 


0 


0 


•iH 

ft 


p> 


P 


0 


0 


•P 


0 


•H 






0 


O 




fl 


•P 





o 

o 



CQ 

CQ 

O 

u 

o 

05 



ik 

q 5 

(D 

•P 



q5 

•S 

§ 

u 

p 

tii 

•H 

5 



% 

. S . 

bD 0 •<-< 

05 U 



0 



U 

o 



•p 

r-i 

c 

> 

•p 

•H 

•6 

§ 

I 

•V 

•H 

C 

« 



> 

O 

rH 

0 

fO 

0 

a 

cs 

ft 

0 

0 

$ 

s 



o 

p 



ui 

0 

-P 

05 

•H 

O 

ft 

s 

§ 

bO 

a 

•H 

0 

?5 



0 

O 

fl 

•H 

CQ 



o3 

0 

rH 

s 

•H 

g 

0 

-P 



0 

rH 

O 

rQ 



0 






< 



I 







T 



1 



1 

1 

i 



I 



i 

I 



a) 

O + :■ > 




+ 



o 

> 



VD 

to\ 



U 

O 

-P 

to 

•H 

to 

0 



u 

to 







■S 

s 

<U P< 
t>D Q) 



d 

•P 

I — ! 

O 

> 

0 



•H 

•\ 

‘8 



0 

•H 














>> 


0 


O 






4^ 




p 










•H 


p 


P 


•H 




0 


u 




P 




0 


u 


0 




P 


0 


2 ^ 


g 


> 


O 


§ 


r^* 

bb 


•p rP 

rn it4 



0 d 
Q -P 



CQ 

iH 

g 

♦H 



CQ 

a 

O 

o 

d 

CQ 

•H 



O 

s 

g 

0) 

bO 

-p 

t—\ 

o 

> 



o 



0 
-p 

•H 

o 
u 

•H 

O <<H 



O 

ta 

(D 

A 

P 



0 

ft 

o 



o 

•H 

P 



P 


> 


rH 


0 


cd 






cd 


•H 


N 


o 




3 




•H 


> 


p 


•H 


r>> 


fH 


p 


•H 


S 


U 


Cd 




P 


M 


0 


iJ 


bD 


P 


0 


-P 


tJ 


P 


0 




-P 


•H 


♦H 


3 




cd 




> 






cQ 


p 










cd 




0 


0 


0 






P 


-P 


,P 


0 






-P 


-P 


•H 


u 




cd 






O 




rQ 


P 


-p 


> 


• 




0 


H 


P 


♦H 


0 






0 


O rP 


> 




ri 




P 







0 

<P 

O 

0 

O 

•H 

P 

Sh 

8. 

0 

0 

•H 






P 

fd 

0 

p 

0 

Ip 

0 

u 



0 
u 
0 0 



0 0 
•d ^ 

o 

•tj 

g 



O 

0 

3 

0 

> 

0 

P 

P 

0 

•H 

-P 

H 



-P 

r! 

0 



•V 

•H 

-P 



o 

•H 

0 

g. 

0 

0 

P 

P 

s 

o 

•p 



0 <P 
P H 



O 

0 

P 

P 

tp 

O 



0 

P 

P 

P 

0 

tiO 

•H 

O 



0 

0 



g 



•H 



0 

•H 

p 

p 



0 



0 



i 

'd 

P 

0 

ft 

>> 

0 

B 

3 

qS 

0 

X 

•iH 

0 

•iH 

0 

tiD 

0} 

P> 

fH 

O 

> 

0 

•H 

3 

P 

P 



s 

•H 

P 

<P 

o 

"8 



0 

p 

p 

-a 

•i-i 

s 



p 

B 

n:} 

P 

0 



•H 



0 
o 

'H 

> 

o 0 



0 



0 



-p 

•H 



0 

3 

fH 

O 

>i 

P 

Jh 

0 

ft 



g 

O 




u 

o 



0 

o 

g 

o 

0 

<!>. 

cS 

-P 

O 

> 

(S 



o 

0 

(d 

-p 

O 

> 

(d 



-p 

(d 

0 

Pi 

0 

U 





0 


0 


p 


0 


u 


o 


E^ 


bO 


ft 


♦H 




P 


> 




cd 


p 










'd 


• 


o 


p 




0 




u 


cd 


o 


}>> 


0 








p 


A 


3 


§ 


p 


o 


o 




•H 


P 


0 


0 




0 




bO 


P 




0 


P 


0 


iH 


bO 


-P 


r^ 


cd 


*H 


0 


cd 


«p 


0 


•H 


a 


r^ 


> 






O 




P 


r^ 


> 


0 


0 


«H 






P 




r^ 


Bi. 


P 


cP 


cd 




0 


to 






•H 




•d 


• 


p 




•H 


p 


0 


5: 




•H 


> 




P 



'S 



0 



^d 


p 


P 


•H 




ta 


0 


p 


*H 

cd 


P 

•H 


5 


0 


o 




p 


•H 


•H 


>» 




rP 


-P 


p 


p 


P 


0 

5 


0 

P 


s 


“S 




0 




P 


s 


>> 


o 






P 




0 




U 


0 


> 



0 

p 

•H 

0 

cd 



0 

•H 





. (Give a definition) 



~r 



\ 

i 






rH 


-p 




§ 






•H 






0 


-p 




-P 


•H 




0 

0 






O 








Q 




> 


A 






P 




0 


iH 




o 


d 




•H 






t> 








-P 












0 




r— 






d 






a 


' 




•H 


O 










-P 


f-l 




a 


d 




0 


d 




H 


•d 




0 


S 




Tli 






0 




0 


•P 




N 






•H 


0 






P 




a 


•H 




0 






Td 






•H 


I O 




CJ 


I P 


\ 


ca 


1 




0 


1 


0 'C 


[ ' 


•H 


1 d 
0 


t 

» 


0 p 




O 0 


) • 


p 


1 ■§ 


92 

R 


0 


\ *r 


•H 


0 










0 *H 


1 a 


to 


O 


d <U 


\ 

tJ 


P 


> 


1 — 


i CC 


d 


c 


> P 


0 


> 


" r— 


* e 




c 


> 0 


< 


I > 


► 'd 



m 

CO fl 

ro <5 



0 

A 

•s 

■g 

CO 

0 

•H 

ft 

o5 

a 

a 



Q> 

a 

o 

g 

(D 

rt 

o 

to 

gS 

CQ 

•H 

0 

O 

o 

CQ 

W 

$ 

o 

> 

05 

(H 

o 

C5 

o 

•H 

■p 

•H 

•H 

ta 

•H 



•H 

-P 

Xi 

-p 

•p 

:* 

0 

I — ! 

■3 

•H 

> 

u 

o 

05 

-P 

ta 

a 

o 

o 

tii 

•p 

0 

tjo 

05 

-P 

H 

O 

> 

0 

g 



• • 



0 

-P 





ON 

rov 





0 


u 


o 


o 






3 


p 


o 


0 


0 


p 


0 


d 


to 


cS 


P 


p 


•H 


H 




o 




t> 


0 




P 


p 


P 






p 


.Q 


p 




0 


b 


ta 


P 


0 


P 






ft 




0 


O 




«P 


o 


'tJ 


p 



0 
ta 

H 

•i ^ 
& 1 
CQ 

0 ) 

(d rCj 



CQ 

•H 

o 

•H 



ti 

•H 



,§ 

ta 



to 



-p 

% 

ft 

H 

0 



0 

"S 

♦H 



0 



fj 

O 

•H 

"S 



0 

A 

-p 



O 
-P 

g 
0 

0 <d 
t)0 0 



0 

o 

-p 



-iO 



0 

s 

•rl 

4^ 

CQ 

•rf 



Q) 

U 

0) 



Q) 

O 

o 

CQ 

Q> 

Xi 

-P 

•a 

0 

o 

a 

-p 

"S 

(D 

U 

S 

o 

<D 

CQ 



(D 

0 

p 

o 

p 

>8 

s 

“S 

3. 



g 

•Si 

t)0 

0 

0 

H 

P 

P 

ta 

to 

o 

Pi 

to 



p 

•rl 

P 



0 


•V 


ri 


0 






0 






P 


0 


0 


r4 


r4 


0 


0 




0 . 


0 








p 


O 


w 


O 






0 


f— I 


o 




o 


(U 


> 




« 


P 


0 


Pi 




O 












P 


cd 


s 


P 


0 






3 




A 


o 




o 


p 


R 




h 


i3 


0 


o 






p 




0 


o 


0 


0 




'O 




0 




p 




o 




0 




o 


o 


p 


0 












0 








P 


0 




<11 




•\ 




P 


t»0 




0 


0 


P 


p 


to 


to 




p 


♦v 


a 


(d 


cd 


H 






0 


P 






1 


p 


o5 


p 






0 


R 




•H 


p 


o 


0 




0 


H 




o 




R 


UD 


5 


H 


R 


CO 






o 


o 




0 


0 


> 


O 


O 








u 


> 




•H 




h 




f— I 


> 


tl 


ii 


II 


p 






O 




qO 


p 


H 












cd 


cd 




0 


a 


0 


o 




W) bO 


tiO 






0 


0 


bO 


!d 




«N 


0 


> 


> 


> 


0 


p 


p 


P 


03 


P 


P 














o 


0 


P 


P 




ft 


0 


0 








o5 




a 




r4 


0 


P 




0 








P 




H 


0 


0 


P 


h 


Eh 


W) 


0 




o 


CQ 


tiO 




0 


> 


P 


o 




cS 










€d 




;:{ 




P 


ta 




P 










p 






0 




P 




rH 










rp 




0“ 




P 


P 




O 










O 






EH 


0 


0 




> 










> 





0 

u 



o 



0 

uo 

d 

+> 

H 

0 

> 

1 
-P 
ta 

a 

o 

o 

d 



.P 



i 




•H 


•H 


+> 


§ 


Si 


0 


+> 

•H 


•p 


u 


0 

•p 


0 

0 


•H 


♦H 


d 


U 

d 


o 


> 




Si 


rt 


p 


0 




P4 






> 


tJ 


0 




tiO 


•H 


$ 


0 


rH 


(0 


O 


5 


> 


cC 

o 


a 


0 

P 


CQ 


•V 


0 


O 







d rO 



i! 



s 






o 

ERIC 




r— I 



CO 

0 ■ 
rH 

ft 

ft 

cS 

a 

cd 

0 ) 

a 

o 

H 

c3 

0 

a 

0 

a) 



5 

to *H 
H ^ 



rt 



(U 
I — I 



Jh 

O, 



W) 



u 

o 

tH 

O 



1 



to 



Q O' 
•H CQ 

+> -P 
•H 



to 

05 



CQ 

0 

■H 

rP 

•P 

U 

O 





CJ 


0 






0 


P 


>s 


CM 


•H 




5h 


o 


P 


0 


0 




G) 


0 


P 


0 


3 


0 


P 


a 


P 


u 


05 


g 


•H 


ft 


,Q 


(S 


0 


0 




-p 




5h 


■ o3 


CO 








•H 


0 




<+H 


CO 


tS) 


A 


o 


0 


•H 


T 




Jh 


rH 




?-l 




G) 


X 


O 




0 




•H 


1 1 










•H 












cG 


0 


f3 . 




0 


-P 


(0 


~T 


p 










•H 




i 


rH 




0 






0 


u 


H 


c 




0 


0 


•H 


'P 




a 






0 




0 


0 


•H 


0 


p 


rH 








H 


>> 


0 


0 








X! 


o 


0 




CH 




p 

















O • 


I 




rH 








c\) 


0 


p 




O 


P 


•H 




•r-J 


0 


r-’ 


• 


u 


•H 


0 


0 


p 


0 




P 


o 




•H 




0 


O 


0 


G) 


H 


o 




ft 


0 




d 








0 


rH 




0 


ft 


H 


(S 


0 


0 


c3 






d 


H 


rH 


o 


C8 


0 


0 


o 


rC! 


P 






o5 


Q 




P 


P 



S 

ClJ 

0 

o 

0 

,d 

0 

•H 

,c5 

o 



>s 

0 

+3 

*s 

,p 

0 

:p 



0 

o 

CJ 

0 

P 

0 

•r! 

0 

0 

Jh 



t 

0 

P 

P 

0 

0 

!3D 

0 

Jh 



CJ 

0 

tp 

rH 

0 



t> 


P 


o 


0 


o 


o5 


• 


• 


•H 






0 




•H 


cd 


•H 




Pi 


P 


0 


0 


P 


o 


0 


P 


0 


U) 


•H 


0 








d 


bO 






P 


0 








0 


d 


•xi 


(d 


0 


d 




1 — 1 


d 




0 


P 


0 


d 


a) 


d 




rH 


P 


0 




•H 


0} 


0 


0 


> 


o 




d 


CH 


d 


iH 


O 


■rJ 






d 


:3 




0 


bO 




0 




O 


u 


Q 


0 


<H 


d 


•fTD 


U 


!d 


d 






0 


> 


B 


S 


P 


0 


P 




O 




o 


0 


0 


o 




o 




P 




0 


0 






iH 


> 


O 




P 


0 


0 






•iH 


o . 


o-> 


u 






d 


3 


d 




-p 


P 


s 


0 


u 








u 


05 


0 


cd 


Siv 




P 


3 


0 


B 


oJ 


tJ 


rH 


0 


P 


0 


p 


to 


h 


•H 


k 


U 


o 


p 




0 


>. — ✓ 


0 




0 


d 


3 


> 


QD 




0 


0 


3 


P 




•iH 


51 


d 


P 


o 




d 


H 




d 






QO 0 


to 


o 


iH 


o 


U 






0 


o 


ti 


d 


> 


0 


d 


o 


O 


0 


0 


'd 


d 


w 


c; 


0 






Jh 


p 




> 




P 




u 


C5 




0 


0 


Ch 




H 


d 




0 


P 




0 


P 


0 


P 


P 


O 


H 


0 




iH 




0 


H 




H 


•H 




H 




d 


> 


P 


d 


o 


bO 




d 


0 




0 


cd 


P 


d 




p 




S 


0 


d 


H 


> 


0 










0 


•H 






P 


Q 






bO 


P 


<M 


•rn 


0 


P 




•H 


<; 




S 


d 


a) 


cS 




o 


0 


P 


P 








0 




d 




P 


P 




d 


d 




0 


0 




0 


H 






rH 


O 




O 


•iH 


0 


o 


•H 


• 


U 


d 


d 


o 


o 


•H 


0 


O 




p 


u 


P 


>> 


3 


0 


d 




> 


P 


P 




0 




3 


P 




0 


H 


d 










0 


P 


0 


o 




0 


0 






o 


0 




3 


0 


P 


0 


0 


>» 


-p 




P 


0 


•H 


O 


•\ 


d 


P 




o 




P 


-p 


0 


0 


p 


P 


U 


s 




u 




d 


0 






bO 


0 


P 


•H 


B 


Jh 


o5 


0 


H 




bO 


ni 




d 


H 


o 


CJ 


o 


0 




p 




0 


d 


0 




P 


0 


> 


•H 


0 


P 


<M 


p 






P 


P 


0 


H 










P 


o 


d 


• 




H 






0 


d 


VO 




0 


cd 




P 


>> 




O 


g 


+> 


> 


d 




'd 


p 


p 






Jh 


3 


> 


*H 












p 




d 


H 


0 


fi 




X 




H 


> 


o 


0 




0 


•H 


d 


-P 


bO 


rH 


O 


o 


d 


(0 




cH 






P 


0 


-P 


cd 


d 


u 








0 


tH 


0 




0 


Ph 




!d 


0 


ft 


— s 


'd 


w 


bO 




p 




•H 




,Q 






ft 


rH 


•H 




d 




p 




0 








•H 


d 


ii 






P 




0 




d 




0 


0 








0 




P 




p 




o 




A 


P 


d 


0 


o 


P 




o 




> 




o 




-P 


•H 


d 


•H 


a 


P 




> 



ERIC 



1 

i 

! 

i 

s 

I 



t 

I 



I 

{ 

{ 






« 

o 

II 



) 

! 



i 




•• 



CVJ 



Axi3i«er 



V 



j 

J 

f 

( 

1 

! 

t 

I 



-d- 

- 4 - 



U 

O 

-P 

CQ 



ta 

0) 

a 

•S 



<u 




o 


h 


3 


O 


o 


•v^ 


•ra 




0) 


o 


to 


-p 


05 


V) 


•p 


•H 


H 


CQ 


o 


0) 


> 





• • 




D 




I 



lf\ 



0 



J — 1 



0) 

<u 

CO 

CD 

o 

<u 

rQ 

>> 

<u 

-p 

-p 



«l> 

eg 

M 

u 

I 

0 

ta 

•H 

-p 

o 



CS ‘•H 
,Q 



cO 

o 

-p 

-O 

<l) 

rH 

cO 

3 

a 

<u 

CQ 

•H 

>> 

<u 

-p 

-p 

05 

cO 

«p 

o 

rH 

§ 

to 

•H 



•d 

U 

0 

P 

P 

0 

P 

0 

P 

P 

u 

«2 

ft 

•H 

rC! 

CO 

CJ 

O 

•H 

P 

eg 

rH 

0 

"S 

0 

U 

u 

0 

1 

0 

bO 

eg 

P 

H 

O 

> 



P 

« 

0 

eg 

> 

H 

gi 

0 

0 

u 

0 

0 

0 

o 

p 

> 

§ 

p 



d 

0 

p 

p 

fd 

0 

a 

0 

o 

d 

o 

o 

0 

•H 

U 

§ 

0 

d 

eg 

a 

u 

0 

p 

1 
0 
p 

0 

ts 



0 

< 



<P 

•H 



« 



o 

ERIC 








in 


0 






<u 








a 


-P 






•H 








> 

0) 








na 


0 












o 








> 


0 






-p 


o 












f 


0 


o 






xi 


o 








in 








•H 






o 








CO 








P4 


O 






•H 


> 








P 






CO 


5i 














o 




• 




•H 


rH 


0 




+> 


05 




i 


a 


P 


3 


1 


iH 


o 


0 


{ 


0 


p 










0 


f 




0 










P 


{ 








1 


0 




P 






CO 


O 


t 


U 


<0 


CO 


f 


0 








o 




to 




1 




0 




0 


fp 


o 




bO 


•H 




a 


CQ 


> 




-p 








1 — ! 






O 


- >► 






> 


• 


P 






iH 






1—1 


05 


0 




jlj 


O 


H 


i 


2 


•H 


05 


If 

i 


•H 


P 


> 


! 


a 




♦H 


1 








0 




o< 




-p 


•H 


0 




0 


0 


0 


\ 






> 




-p 


o5 


p 



VD 

- 4 * 



U 

0 

;* 

M 



o 

ERIC 



0 



t— 





o 




u 








0 








p> 


: 0 


o 


t 


-p 




0 








0 


ft 




u 


W) 


•H 


Q 


0 


03 




d 


> 


-P 


0 


ft 


o 


rH 






O 


o 


•H 



>» 


> 




iH 


O 


03 






-P 




d 


•H 


0 




rH 


q 


d 


0 


> 




•H 


d 


o 


o* 




0 


ti 




o 


0 


•H 


u 


-p 


d 


i 


STI 


♦H 


rH 


<2 


ii 


B 




o 


o 


o 



^ 0 
W C^ 

-p 

•H 



•d 

a 

0 

0 

o 

•H 

> 

•S 

a) 



•\ 

0 
ta 

•H , 
o “d 



•P 

c3 

H 

0 

U 

"S 

0 

§ 

0 

1 

0 

w 

s 

rH 

O 

* > 

0 

$ 

0 

> 

0 

A 



A 

ta 

d 

o 

•H 

■p 



(S 





rH 


P 


0 


iH 


q 


u 


•H 


0 


B 






0 






cS 


o 




0 


va 


o 


n 


0 




0 


o 


o 


to 






a 


cd 


0 


-p 


P 




fH 


0 


H 


O 


•H 


cd 



0 

0 

u 

i 

0 



03 



CQ 

0 

?-f 



0 

o 

a M 
0 0 
0 
•H 

•V 0 
>5 

'S 
0 
w 

0 0 
<t^ 



0 

I) 



a 



0 










• 




0 


0 


0 


0 


0 


•H 


•H 


•H 




U 


U 


p 


0 


0 




-P 


P 


q 


-P 


P 


p 


d 


0 


0 

p 


P 


P 


0 


rH 


Hi 




d 


01 




0 


0 


H 






rH 

•H 


,d 


Cm 




-p 

•H 


O 






0 


d 




d 



I 



0 

o 

0 

•H 

0 

S' 

0 

'S 

§ 

0 

*d 



-P 



0 

§ 

?> 

u 

«s 

0 

o 

0 

vS 

0 

u 



0 



0 

•5 

01 O 



§ 



<>• 

H 

i 

0 

-P 

•H 



vd 

0 

0 



-p 




u 


d 


d 




p 




0 


<0 


‘JH 


0 


u 


■p 




•H 


d 

•H 


•H 

O P 


o 


d 

d 


pc? 


•H 




1 . 


bD 


O 


•t:} 


0 


d 

o 


0 


d 


> 


rH 


bO 

d 


d 


II 




d 


o 




O 




> 


> 


A 



0 

I 



d 



0 

rd 0 



0 



I 

o 

-p 



o 

-p 

0 



•H 

H 

0 

I 

0 

>» 

0 

-P 

,Q 




CO 





•P 
















u 




>> 


« 


<P 


0 




0 


ft 




■d 


tJ 

0 


o 


o 

a 








0 


o 


+j 


0 


a 




-p 




-P 




CQ 


C5 


p 








•H 


+3 


3 


H 


0 




u 




a 






(d 


p 




0) 




•H 


0 




> 


to 




> 


g 




> 






0 




o 




(d 


c: 


0 


0 








0 


o 




43 










o 


0 


-P 


p 




H 




>> 








cd 




ft 


J3 








*d 


a 




ft 


O 


0 


S 


1— 1 


e3 


h 




a 




-p 


o 


1— 1 


cd 


0 






0 


-p 




•H 




p 




t>> 




cd 


»>> 




0 






H 


P 


,Q 


u 




-p 


p 




d 






03 


+> 


0 






o 


ca 


1— 1 


-P 


4^ 


5^ 


ta 






p 


(d 


-P 




O 


p 




ti 


c! 


o 


05 


>» 




p 




a 


0 


•H 


,Q 


H 


E4 






o 


U 


0 




1 — I 


0 






u 


>> 


0 




-P 


a 




0 

o 


B 

o 




a 


3“ 

+> 


Tj 


a 




a 






CJ 




0 




0 




cd 




0 


i—{ 


0 




H 


ti 




• 


> 


rH 


c8 




0} 


0 








•H 


0 




> 




•H 


0 




> 






•H 


P 










o 








•V 


o 


• 


■P 


0 






U 


>> 


p 




•P 


Td 




0 






CQ 


0 

u 


•v 


p 




0 




a 


to 


o 


0 


p 




,C? 


u 


o 


P 


-p 


a 


p 




-p 


o 


o 






0 










0 






Pi 






•V 




to 




Pi 


0 




-P 


••k 




Jh 




a 


t0 




cn 


Tj 




0 


43 


Gd 






0 


• 


ci 


(d 




p 




•H 




0 


0 


•rl 


0 


p 






y 






-P 


•H 


o 






ta 


•H 


p 


♦P 


43 


> 






(d 


fH 


0 


EJ 


P> 






• 


SJ 




O 


•rl 




p 




-p 


n 


P 


•H 




0 


p 




Q 




s 


0 


h 


3 


• 


CJ 


0 


0 




O 


o 


0 




J> 


•H 






«i^ 




CQ 


rH 


Jd 


(d 


o 




0 


p 


cd 


r~\ 








0 


43 


o 


0 


'H 




-p 


P 


0 










0 


w 


o 


j3 




a 


!i 


(d 






0 


0 




-p 






0 


> 


ft 


p 


•H 


0 




a 


E? 


0 


o 






tiO 


S 




s 






r-’} 


•V 


« 


o 


o 


■P 


CO 


P 




cd 


>4 


s 


0 


3 


p 


P 




Jh 




3 


0 


W 


•H 


5 


• 0 
















u 
















0 
















> 
















0 





















o\ 



u 

o 

-p 

to 

•H 

CO 

0 

U 



I 

■P 

CO 

•H 

CO 

0 

u 



U 

0 

-P 

X 

0 

cd 



0 

"S 

•H 

0 

43 

-P 



o 




-p 


O 


CO 


0 


0 


;:5 


U 


rH 


0 




ft 


!> 


1 


0 


(M 


-P 


tiD 




J3 


♦H 




-P 



•H 

> 

O 

U 

ft 

CO 

•H 



>> 

U 

0 

-P 

fit 






CO 

-p 

H 

o 

> 

lA 

fA 

CO 

♦H 





0 




rH 


tiO 




rH 


0 


c** 


0 


P 


O 


H 


iH 


O 


iH 


>> 


> 


0 






O 




0 






43 


>> 


p 


P* 






43 




0 


0 


> 


o 




♦r? 


cCj 


ir\ 




p 


-4- 








0 


o 




0 






O 


0 






o 




o 






(d 





o 

■ ERIC 

t 



(Ih 

o 

a 

Q) 

A 



W 

-P 

fH 

O 

> 

S 





IT\ 






ro 






1 






if\ 












03 






•H 






0 






O 


• 






03 




gS 


s 




-P 






03 


O 




•H 






03 


lA 




0 


n 




U 




rA 






a 








o 




u 


H 




0 


n 




-p 




a 






•H 


0 






« 




03 






03 


•V 




O 


> 




u 


cd 


tii 


o 


H 




cfl 


to 


o 


0 


•• 




to 




in 


cfl 


rS 


n 


-p 


o 


rH 






o 


>> 


o 






« 










u 

0 

ta 











er|c 



I 



> 

Hi K 

I 

H° 

II 

•H 



ir\ 



o 

ERIC 



Answer 



52 (a) 



to 

0 

o 

ca 

.Q 

0 

$ 

•H 

•H 

iM 

o3 

>> 

U 

0 

•P 

P 

c5 

P 

H 

o5 

0 

•H 

10 

1 

0 



a 



A 



CO 

p 

ft 

0 

0 

l! 

3 

1 
0 
■p 



EH 

H 

t=> 

S 

O 



>> S 
<tH m 
•H K 

0 nd 



»d 

•H 

fd 

ti 

ca 

•p 

•H 

d 

o 

•H 

O 



03 

EH 

S 

S 

o 

§ 

s 





0 'd 
-P d 

S o 

a 



w 

f>i 

,p 








jt* 





<ii 

ip\ 



% 

to 



*d 

g 3 

O cd 



0) 


«H ^ 


U) 




cd 


>r} o 


-p 


0 ) tJ 


p^ 


+> -P 


0 


O 0) 


> 


0 d 


■p 


d i~1 


•H 


O d 




o d 


0 


0 u 


u 

•rl 


•H 0 
rd +3 


0 


X 




d 0 


a 




<u 




Pi 


I* d 



,Q 

cd 



’ll 



iERiC 






tc\ 

[f\ 



o 

•H 

• 'S 

•H^ -P 
cS 

I 

o ^ 

M O 



CQ 

0 

I 

o 

0) 

a 

o 

•H 

m 

ta 

0) 

U 

R< 

X 

0 

0 

^3 

■P 



o 

•H 

'S 

CJ 

•H 

y^ 

§ 

t 

CJ 



05 
"8 
S 

I — I 

0) 
u 
u 

a 

c/3 

- t /3 

q-i *H 

o 



u 

( 1 ) 

-p 

X 

0 

0 

5 



o 

•H 



^x3 

0 

H 

H 

eg 

o 



<p 

o 

-p 

0 



«H 

H 



0 

0 

0 

5 



H W <P 



H' 

•H 

u 
0 

0 

1 ^ 

0 'H 
-P H 



-P 

eg 

-P 

0 

eg 



0 0 
•H ,^1 
O 

o o 
.pcj H 



0 

•H 



§ 

O 



0 

P 

o 

0 



o 

o 

0 

Jh 

03 

0 

0 

P 

O 

§ 

0 

0 




p 

fl 

0 

u 

O 

eg 

0 

•H 

0 

Jh 

0 

rCj 

P 






0 

0 

o 

a 

0 

J-l 

P 

J-« 

0 

0 

■d) 

§ 

•p 

o 

0 

bO 

•H 

0 



in 

in 

:3 

o 

0 

r -3 

r -3 

0 

IS 



0 

0 

0 

s 

1 

0 

o 

0 

5 



u 

0 

p 

eg 

H 

0 

0 

■§ 

s 

0 

0 

0 

o 

bO 

•3 

s 

0 

s 

0 

X! 

P 



0 

P 

eg 

•H* 

0 

1 

ft 

cS 

0 

Si 

p 

0 

0 

Si 

0 

a 

eg 

U 

P 

0 

P 

P 

rH 

0 

1 



0 

u 

bO 

3 

H 

O 

P 



0 

8 

0 

p 

p 

o 



■p 

H 

? 



> 


■p 


o 


o 


d 


u 


Si 


■ Si 


p 


0 


-p 




'd 


0 






■p 


> 


ro 


o 


05 














0 




0 


0 




P 


o 


• 


o 




> 


0 


0 






^4 

0 


0 

bO 




q-4 


d 





0 

■P 

0 

A 

■P 

O 

in 

H 

0 



w 

•H 



u 

<3 

0 

O 

C 3 

0 

U 

0 

<P 

0 

u 

0 

P 



B 

•d 

J-i 

i 

-p 

•d 

d 

d 

•S 

o 

a 








■1 

< 




I 

o 

ERIC 






4 

*1 

I 

] 

i 

] 




ir\ 







o 


0 


CJ 


•H 


03 




fH 


0 




d 




H 


to 


oJ 


*H 


> 






■p 


0 




0 


CO 


o 


CO 


Xi 


o 


> 


u 




o 




0) 




0 




W) 




aJ 




+5 




H 




o 




> 




0 




;c3 




•P 




0 


o3 


•H 




i> 


O 








0 


0) 


•i-l 




0 


•V 




;c3 


o 


o 


o 






0) 






0 




2 


'd 


S 




bC 


o 




a 


•i-l 


0 


53: 


0 


O 




1 1 


0 




X 




p> 


0 




•H 






•H 


r 

•t-i 


•V 




O XI 




CJ 


’l-t 


> 




II 






a 


H 


•i-i 



<D 

a 

•H 

CQ 



Xi 

o 

a 

cS 

u 



0 ) 






i 



o 

ERIC 



i 




s. 





f 

i 

! 



1 

i 

1 

i 

i 



I 






I 











u 


0 












i 






d 


•H 


0 


0 








■p 


0 




o 








H 


0 




0 


u 






P 


•H 


P 


H 


S 


0 


P 


o 




0 


d 


P 


O 


•H 


Xi 










0 




d 




o 


x> 


0 


0 




0 


u 


P 


0 




Jh 




Xi 


p 




0 




P 




O 


qn 




P 






P 


d 


•H 


rH 


0 




O 










o 




rH 


H 




<P 


o 




P 






0 


0 


0 


-P 


o 


•f-l 




O 


0 


0 


O 




P 


a 




p 




•H 


•H 


bO 


P 


0 


0 


p 


03 




P 


P 




rH 


H 


•H 


n:i 










P 




rH 




Sv 




0 


p 








,d 


0 




6d 


0 




•H 




0 


a> 


o 


P 


« 


d 


ft* 




0 




o 


s 




0 




•H 


ii 


B 






•H 


•H 




1 


0 


P 


TiJ 


o 


0 




> 


P 


0 


0 


•H 


0 














S 


Is 


0 




•H 


rH 


O 








0 




?3 


bO 




O 


-p 




P 




0 




o 




H 




d 


• 


ft 0 


•H 


•H 


rH 




0 


P 


0 


0 




P 










O 




u 


00 


0 








d 




•H 


0 




0 




d 


O 


0 


03 




p> 


P 


3 


p 




0 


•H 


p 






0 


0 


o 


rH 


o 


O 






d 










O 






> 


0 


03 




-p 


•H 


0 


> 




P 




xi 






o 










^ M 


O 

H 


p 


P 

0 






& 


EH 


rH 


0 

o 




-P 


% 


S 








• 


d 

•H 




0 










0 


-P 


CO 




o 


O 


0 . 


O 


t2 








rH 




0 


d 


U 








0 




0 


0 




U 


•P 








-P 


d 


P 


p 


o 


;:5 


rH 


m 




•H 




•H 




d 


0 


o 


0 


0 




bD 




g 


0 


0 








00 




P> 


U 


P 


u 


0 


-p 


•V 


0 








0 


P 


u 






P 




•H 


>s 


P 




d 


0 


0 


^4 


rH 






-P 




d 


o 


p 


-P 


0 ' 


O 


O 


O 




0 


o 






0 


P 


> 


o 


P 


0 


P 




H 


G 




P 




s 




ft 


P 


p 


0 


oo 


o 


0 


0 




O 




d 


0 


•H 


o 


P 


P 


o 


o 




0 






0 






P 


^1 


p 


ft 


0 


^d 


•H 


0 


0 


0 




p 




o 


d 








Xi 






0 


0 




0 


d 




0 


P 


o 


•H 


p 




a 


ft 


0 


O 


0 


<P 








p> 


0 




P 


•H 


p 


0 


0 




^d 


u 






o 






xS 




0 




o 


1 — i 








> 


0 


p> 


OD 


p 




O 


0 


0 






0 


•H 


0 


o 




P 


O 


1 — 1 


d 


0 


H 




p 


d 


0 






0 


0 


O 






rH 




a 

H 


•H 


cC 


d 


ft 




P 


CO 


O 


0 


0 


O 


•H 






O 


iH 


> 


•H 


d 








'd 


o 


•H 


S3 






o 




0 


0 




0 


P 


d 


0 


d 


0 


0 


u 




1 


0 


•H 


P 


o 




H 


fO 


P 


H 


0 


> 


s 


P 


•H 


P 


d 




0 


n 


bO 


u 






P 


d 


a 




•H 




0 


0 


CH 


0 


0 






Xi 


0 


•P 


0 


P> 


O 


•H 




•H 


•H 


p 


P 


H 


P 










O 


xi 




u 


O 


o 


CO 


P 


0 


d 


p 


p 


0 


i> 




p> 


fl 


> 


a 


0 




0 


o 




0 


•H 


0 






0 


0 






•H 




'd 


0 


0 


d 




0 




P 


C! 


d 


•H 


0 


EH 


to 


•H 


I -P 


EH 


•H 


0 


P 


0 


> 




0 










ft 


P 


o 


•H 




P 




. 




-P 


0 




•H 


OO 




H 


u 


0 






'd 


P 


!> 




O 


0 






0 


d 


d 


0 


0 




> 


p 


> 




u 


•H 


p 




p 



0) 

XI 

•p 

•H 

(D 

> 

O 

u 

u 



0} 

CO 

•H 



d) 

CO 

cd 

c; 



(0 

•H 



Xl 

■P 



•H 



O 

•H 



s 



0 

O 



0 

0 



<P 



0 

u 



0 

;d 

-p 



<P 

o 



0 

0 

0 

s 



rO 



0 

o 

o 

0 



0 

-P 

rH 

O 

> 




O 

X 



0 



0 

0 




0 

X 

■p 

•H 

0 



u 
o 
x> 
0 

0 

0 

W) hO 
d 



o 

rH 

0 






0 

x> 

0 

rQ 

0 

5 

bO 

•H 

0 



0 

•P 

0 

•P 

0 

I 



w o 
0 — ^ 

& 

0 

5^ S 



•H 



O 

•H 

O 

P> 

0 

rH 

0 

•H 

g. 

0 



bD 

o 

H 

H 

O 

<H 

0 

,cl 

P 



ra 
0 

0 ^ 
gi 03 
H -p 



CJ 

0 03 

<cl 
•P 






\ 



r 



% 






and label all parts 



nd 

CJ 

a 

(D 

O 

O 

to 

"S 

0 

Jh 

Jh 

? 

o 

0 

U 

<S 

rH 

O 







u 

0 

0 



© 



V} 

CQ 
•H 

A 

•P 

d 
0 
0 

$ . 

0 0 

I 

^ s 

W +3 
•H W 

a s 

•H 
+3 
0 



"§ 



0 

R» 

0 

Jh 

?J 

0 

0 

fP 



0 

■P 

s 



rt 

c3 

Jh 

<s 

rH 

O 



0 

0 

5 



o 

ERIC 




ir\ 



-p 

(D 

rH 

cS 

.H 

S 

(D 

CQ 

•H 

•p 

H 



>1 

U 

0 

•P 

•P 

03 

,Q 

03 

U 

O 

I — I 

o 

S 

0 

> 

•H 



•S 

•rl 

0 

ta 

U 

o 



0 

> 

0 

tli 

p 

o 

o 

•p 

u 

u 

o 

a 

•H 

CQ 

H 



c«* 

C 

M 

0 



CQ 

cd 

0 

S 



•p 




0 


p 






p 


>s 






0 


fd 


0 




X 


rH 


•p 


0 


p 


P 


H 






2 


03 




; P 


> 




0 CO 




a 






> 


03 


0 o 


o 


Si 


1 


W 


tli 


p 


► 




0 






•P 


0 H 


• 




o! 


i p 


o 


•P 


X 


' & 


> 


•H 








-P 


P 


) 




0 


•r- 


1 p 


0 


a 




0 


u 


o 


0 ?>i 


B 


o 


0 


0 





P 


P 


03 


a 


0 




0 


Co 


o 


-y 


n 




0 

XJ 




o 


03 




0 


p 


•d 


!>j 


X 






3h 


•H 


ta 




0 




P 


0 


P 


O 


P 


•H 


P 


ta 


0 


X 


03 




a 




X 


P 


3 












03 




P 








0 




O 




P 




P 




•H 



cfl 

i 

c 

E-l 



a 



H 

0 



0 

a 

0 

a 

o 

E-l 




r 




> 




\o 



ft 


















Q 










cCj 


'd 


II 






> 




CO 


a 


♦H 






0 




ti 


a 


N ✓ 




•s 


rH 




0 








CO 






•H 


M 


o 




H 






■P 

cj 


u 

0 


> 


O 


a 


rH 

rH 




H 


> 


0) 


?H 


♦H 


•H 




(1) 


p> 




(U 


s 








<D 




tS) 












H 


>. — ✓ 


(U 


-P 




-p 




H 




P 






ti 


rH 


•H 


p 




0) 




0 


eg 


> 


♦H 


(U 


u 






G 




G 


p 


Jj 








0) 


o 


p 


B 




3 


(U 


W) 






o 




a 


•p 


q5 


•H 


CO 






1 


X 


P 


O 


CO 


o 




(D 


0) 


H 


1 


o 






bO 




O 


P 


u 






cd 


>> 


> 




o 






4^ 


G 




o 


cd 






H 


cd 


H 


rG 




• 




0 

> 


p> 


a 


CO 


<D 


o 

H 


o 




o 


♦H 


cd 


o 






H 


(U 






G 


ii 




§ 


§ 


<D 


p 

o 


o3 

P 


♦H 


'S 


•n' 


o 


P 


<D 


CO 






§ 


o 






♦H 


G 


o 




CO 


(U 


G 


CO 


(U 




0 




P 


o 


<D 


p 


5 . 


-P 


ft 


P 


o 




p 


-p 


• • 
















Qi 




p 









w 

s 5 



k 



Fig. 



VO 



o 


•H 






1 




CQ 


> 


• 








0 


H 


d 






O 


o3 




O 




0 






0 


0 


0 




0 


0 


0 










-P 


O 


0 




0 










•H 




r-i 


0 


• 


o 


> 


0 




0 


X 


nrf 


A 


u 



0 

o 

•H 



§ 

+3 

<U 

a 

■p 

o 



a 

-p 

j 3 

u 

•H 

0 

■P 



0 

^i 

o 3 

tii 

a 

o 

•rl 

0 

0 

0 



0 


•H 


a 


U 


-P 




ft 


-P 


0 


•H 


X 


cd 






0 


rO 


3 


r ^ 






0 


!> 


p 


cd 




w 


> 




0 




P 






bD 




o 


p 


a 


0 






♦I”! 


;cj 


0 


0 


0 


P 




•H 












o 


o 


O 








« 




-P 


Tf 


^4 


0 


0 


o 




o 


0) 








a 




-P 


C3 


•H 


> 




p 


d 


d 


0 


0 


p 


rH 


rH 


•H 


P 




(d 


0 


o 


0 


> 


0 






•H 


u 


0 


s 


3 




u 


#3 


O* 


0 


d 


o 


0 


s 


0 




O 


ft 


p 


|5 




•H 


p 


-P 


• 


rCj 


> 




VO 


0 




0 




jU 


u 




• 


O 


0 


Es 


bD 


•H 






•d 


P 


p 




1^ 


cd 


0 




fH 


tiO 




a 


0 


o 




•H 


^1 


Es 



II 

> 



II 

•H 



a ,o 



ERIC 







p 








0 


> 








•P 


p 








xi 










e5 


0 






CO 














p 






xa 


• 










u 


U) 






U 


0 


d 






Q 


,cj 


p 


u 






-P 


H 




-P 


o 


5 










1 


( 


0 


a 


Xi 


> 






o 


o 






Q 


a) 


o 


xa 






0 




0 




-p 












o 


• 


•H 




0) 


-p 


Pi 


d 








*ri 


d 


1 


-P 


-p 


P 


0 






d 


0 








0 


d 






o 


rH 


o 


0 




a 


c5 


•rl 


o 




•H 


> 


P 


c! 




CQ 


*ri 


o3 


0 






a 


rH 


P 








0 


0 


* 


0 




> 




•H 






•H 




O 


0 


P 


d 




ca 


X 


1 


o 


1 


Ti 


> 


0 




1 










rH 


H 


p 




o 

> 


Q 


3 




li 


,c? 


•H 


p 




0 


g 


d 


1 


> 


r>> 


0 


o 


1 




0 


p 


•H 


! 


Xi 


X 




0 


-p 


-p 


0 


d 




•H 






H 


i 


& 


•V 


TO 


o 


fd 


{>> 


0 


d 


1 


u 




o 


1 


0 


0 


0 


o 




p 








cO 


p 


P 


0 


s* 


cd 




cd 


\ 


a 


P 


0 


p 


► 


o 


cd 


5> 






o 


cO 


o 


► 






p 




0 


o 


fd 

H 






X 


p 




o 


p 


d 




•p 


d 


Q 


0 




0 


p 


iH 


\ 


0 


rH 


0 






•H 


05 




0 




> 


>> 


d 


r 


0 


•H 


0 


o 


) 


•H 




P 


•H 


1 






P 


0 


§5 


0 




0 






0 


0 




cd 


d 




1 




p 


0 


p< 


, 


o 




X 




P 


a 


0 



ERIC 



l>- 

vo 



>> 
u 
0 
-p 
-p 

as 

,Q 

+> 

0 

0 

> 

1 

•H 

I 

> 

rH 

§ 

•rl 

ClD 

•H 

U 

O 

o 

5 

•H 

0 

-p 

ta 

•H 

CQ 

a 

o 

o 

CQ 

•H 

d 

o 

•H 

CQ 

3 

o 

d 

o 

o 



s 

0 

rH 

O 

CQ 

•H 



•V 

-P 

•H 

d 

o 

•H 

O 

d 

<u 

ft 

o 



(D 

cd 

-p 

o 

a 







o 


•% 


o 

•rl 






rH 






t »0 


U 


& 




d 

+> 

rH 


5 


o 




O 

> 


CQ 






r-\ 

.§ 


• 


• 


0 




0 

rH 


tiO 

•H 


ft 

o 


0 


a 


Ph 


rH 


-p 


•d 


d 


CQ 


0 




•H 






0 



g 

■§ 



o 



CQ 

•H' 0 

e t 
0 
-P 
X 
0 





0 


-P 


g 


5 


ta 


o 


-P 


•H 








0 


00 


^ O 






> 


0 


d 




d 






0 


0 


B 


•H 


A 


-p 




-P 

ta 


0 


•H 


•H 


-p 


0 


O 


§ 




H 




-P 




d 




O 


0 


+> 


-P 


0 


ft 




rQ 


0 


o 




O 


> 


& 


0 




a 


-P 


O 


0 


d 




h 


•H 


O 






•H 


d 


O 


-P 




-P 


oS 


0 




U 


B 



0 

d 

-p 

o 

-p 

0 

-p 

o 

0 



0 

$ 

-p 

I 



-p 

H 



o 

O 

0 

•H 

to 

d 

•H 

a 

-P 

§ 

g 

§ 

•V 

CQ 

♦H 

-P 

B 

-p 



0 

-P 

0 

$ 

W’ 

*H 



H 

I 

d 

0 

0 

ta 

0 

rQ 

d 

as 

0 

s 

1 
s 

■§ 

0 

5 

g< 

0 






O 

ERIC 




r 



' \ ^ 






0) 

u 

cfi 

CO 

rH 

cfi 

•H 

u 

0 

-p 

0 

-p 

0 

'§ 

0 

•H 

-p 

0 

-P 

»\ 

-P 

•H 

?3 

O 

•H 

O 

-P 

U 

Ui 

0 

0 

•H 

0 

U 

0 

-P 

0 



CO 

VO 



0 

0 



0 

-P 

0 

tlO 

o 

-p 

rH 

-p 

o. 

0 

0 

-p 

o 

0 



o 

O 



-P 

•H 

-P 

•H 

::S 

o 

u 

•H 

o 

-p 

u 



8 

0 

■p 

0 

cd 

y^ 

0 




0 ‘ir< 



O 

■P 

0 

.r-i 

CO 

•H 

> 



CO 

cfi 

•v 

U 

<D 

> 

§ 

Q 



^ W 

•H 



>i 

•H 

ft 
0 

■ 

•v 

>J S 

^ Pl 



0 

•H 

-P 

•H 



U 



0 

ftj 



0 

■P 

"S 

,Q 

I — 1 

o5 

O 

•H 

CO 

I 

05 

O 

(D 

CO 

c5 

o 

0 



54 

M 



54 



54 

0) 

Xi 

-P 

rH 

rH 

•H 

0) 

P 

P 

cd 

rQ 

0 

xi 

p 

0 

o 

54 

•H 

W 



0 

0 

0 

O 

0 

rH 

c3 

54 

•H 



P 

0 

Xi 

-P 

bO 

54 

•H 

p 

PS 

o 

u 

o 

-p 

O 

Xi 

0 

0 

54 

U 

0 

o 

54 

O 

O 

0 

•H 



U 

0 

-P 

-P 

c5 

rQ 

cfi 

o 

-p 

-p 

54 

0 

rH 

q5 

.5 

§1 

0 

0 

•H 



O 

0 

0 

U 

§ 

0 

PJ 

§ 

P 

0 

P 

‘P 

O 

o 



p 

P 

P 

PJ 

0 

P 

P 

PS 

o 



I 

p 

0 

PJ 

§ 

p 

0 

p 



PJ 

0 



Si 
% 

0 o 

w w 

p 
rH 

o 

> 



PJ 

•H 

s 

u 

0 

p 

<p 

o 

0 

0 

PJ 

0 

u 

o 

•H 

•H 

O 

0 

ft 

0 

0 

P 



CQ 

H 

•S 

i 

0 

p 

p 

0 

bO 

PJ 

•H 

Si 

g5 

51 

•H 

0 

Jh 

m 

d 

0 

S 



u 0 
0 u 
> 0 
o > 



o5 

0 

o 

p 

0 

H 

? 

•H 

g. 

0 

0 

u 

0 

0 

§ 



0 

•H 

EH 



p 

PJ 

0 

p 



O 

PJ 

0 

Ml 

0 

P 

Ip 

O 

> 



P 

PJ 

o 

0 

o 

•H 

> 

1 — ! 
^^5 
O 

•H 

0 



P 

O 

44 

o 

cd 

0 

o 

p 

"S 

0 

rH 

CS 

> 

•H 



P< 

0 
cd 



O 



0 

u 

d 



p 

•H 

•N 

>> 

rp 

rp 

0 

O 

•H 

«P 

•H 

O 

0 

ft 

to 



•d 

pJ 

•H 

s 

PJ 

•H 



O 

•H 

'§ 

P 

§ 

0 

PJ 




P 

I 

V 

PJ 

0 

P 



o 

•H 

'§ 



"S 
0 
rp 
0 *H 
> O 
•H 

3. 0 

Cf* o 
0 -H 

_ > 
S 3 iJ 
0 'd 



<ks 



\ 



I 






I? n >4 






\ 

! 






u 




o 

t— 



ta 



I 



* 



O 

ERIC 



n. 



i 

j 







j 



P 

U 



V 

■J. 



H 



fd 


m 

tJ 






•H 


•H 




A 


-P 


-p 


0) 


p 






-P 


+3 


cj 


tlO 




Cl 


§ 




M 


d 




•H 


Q> 

t* 






u 




o 


a 




a> 




rCj 


d 


-P 


o 




•ri 




0 


o 


0 




0 


p 


u 




ft 


-p 






0 






H 






cd 


o 


0 


tJ 


> 


Q) 


♦H 


-P 


o 


cd 








0 






p 






0 


-P 






cd 


A 




O 


0 


♦H 


0 


A 


♦H 


S 


-P 




•H 




-P 


o 




ti 




0 


a 


-P 




(A 


0 




0 


o 




rH 


,9 


(A 


-p 


O 


0 


0 


0 


rQ 


0 








O 

0 ) 






& 



-1 



4 

« 



#<* 

4 



# 







t' <% 









( 

\ 



j 

i ' 

! 










9i 

•H 

to 

ti 

•H 

“S 

■s 



s 



I 



CM 

t- 



5 



e 



> 




0 



rTN 

!>• 



o 

•H 

u 

-p 

o 

0) 

H 

0 

O 

CO 

0 

o 

o 

.0 

0 

o 

•H 

§ 

0 

0 

o 

•H 

> 

•H 



I 

nd 

•H 

•S 

0 

5 

A 

§ 

§• 



0 

& 



a ^ 



u 

0 

f! 

0 



r ^ 






o 

ERIC 









i 






a 






0 


0 


o 


o 


3 

o 


3 

o 


CQ 


to 


0 


•p 


bO 


rt 


cd 


0 


■P 


u 


rH 

O 

> 


u 

O 



cd 05 



a ,Q 








>> 


1 




u 






Q) 


1 




-P 










CQ 


c3 w 




♦H 












cCj 


03 ^ 




O 


O 




♦H 


(h *H 






O ^ 






• > 






to 






tH ^ 




o 


a P 






d 




p< 


•H ^ 






i >* 




•H 


u u 




t 


(U 0> 




> 


-p •+> 






-p 




0) 


0) o3 






,d A 




-p 


0) 




/cJ 


A A 






o3 A 




c9 


P« O 




>> 


•H; A 






A 




0) 


CO -P 




+> 


d rt 




-p 


O <D 




cd 


•H 1—1 




P 


A 03 






c3 > ■ 






H *H 






<u -3. 






J3l 




o 


ay 






A 




CQ 


d 0) 




-P • 


(U u ' 




•H 


3^ d 




3 






O 


3 A 






t) o 




♦H 


1 *rl 




o. 


0) A 






tiO ^- 




•p • 


c5 




d to 


-p to 




0) +> 


HA" 




A *H 


. O }4 




c3 d 


t> .O ■ 




> p 






•d ^ 


0) A 




d. *H 


A <1) 




o’ o 


A d 




A 


bO o 




p p 


d 




!» O 


•rf 




P A 


•H Ti 




0 ) o 


-1 § 




A P 


X O A 


■ « 
0 


0 «H- • d 


^ H 
d A 


>» 0 A 


fa c3 


PQ > 


R O 


o3 A 


•H 


A i 






0) 0 


Pi 


;* s 


o3 



ERIC 






% “ 



" r. in 



t> 



U 

•H 

0) 

"S 

Pi 

•H 

A 

ta 

a 

o 

•H 

-P 

g5 

1—1 

(D 

<D 



0 

1 

0) 

bO 

g 9 

S 

O 

> 



ca 

0 

-P 

0 

I 

to 

§ 

-p 

S 

§ 

-p 

(U 



>> 

u 

0) 

-p 

-p 

a 

(U 

5 

CQ 

03 

CQ 

fH 



0 

-P 




/ 




+ > 




VO 



5^ 

§ 

to 

5 



j II ^ 



ERIC 



r ^ ^-1 






■« 

li 



X 






(D 

O 

u 

o 

CQ 

(D 

0 

0 . 

A 

•p 

•ti 

a 

.0 

ca 

1 
0 
a 

B 

0 

CQ 

0 



4^ 

•H 

4^ 

O 

0 

U 

u 

o 

o 

g 

p> 

•N 

p> 

o 

0 

•H 

p> 

•H 

«ts 

M 



0 



0 

t»0 

0 

P> 

( — I 
O 
> 

0 

§ 

0 

o 

"S 

0 

P> 

ta 

a 

o 

0 

0 

0 

1 

P> 

§ 

•ti 

0 



i 

•H 

P> 

:p 

•H 

0 

> 







4^ 


0 


o 


o 






d 








-P 






0 




d 


0 


0 


d 




0 


o 


P 


o 




S 


u 


P 




• 


0 


3 




d 


ta 


p 


o 


••v 


•H 


+3 


o3 


0 


0 




0 


P 




M 


0 


0 


0 


p 


cS 


o 


+3 




d 


P 


u 


0 


W) 


0 


r4 


3 


0 


d 




O 


o 


o 


•H 


u 


> 


0 


o 


t? 


3 








O 


.o 


P 


0 


0 


r4 




d 


to 


u 


r4 


a 




cs 


0 


P 




P 


4^ 






•s 


0 


H 








d 


O 


0 


0 


0 


o 


> 




P 


> 


o 




+3 


P 


0 




0 


o 




t? 


g3 






0 


o 




E4 


0 


H 


w 


0 










o 




p> 






3 




0 






o 




•H 






0 



C*, 



• -O 



\ 



o 

ERIC 



'0 



4' ^ 



\:a 



4 1 ^ 



y 







rt 




•iH 




>» 




u 




a 




> 




92 








■p 








o 




-p 




rt 




oS 




-p 


• 


CQ 


CQ 


{^ 


0) 


o 


O 


o 


§ 


o5 


o 


CQ 


<D 




,o 






O 


fj 




Q] 




O 


o 




•H 




-P 


0 


O 




0) 


P 


CQ 


•H 




pq 


0) 






-P 


<u 


CQ 




0) 




-P 


P 


§ 


is 








-p 


0 


•H 


p 


•V 


0 


CQ 


•H 


rH 


s 






CO 



C> 



u 

§ 

to 



I 




